
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

WASHINGTON.DC 20460 

The I lonorablc John Boehm.~r 
Speaker of the House of 

Rcprcscntati vcs 
Washington, D.C. 20515 

Dear Mr. Speaker: 

MAY - 5 2015 
Of I IC! 01 

AOMINISTRA !ION 
AN() Ill SOUHCf S 

MANAGE:MENT 

In accordance with the reporting requirements of the Federal Vacancies Reform Act of 1998 and the 
prncess estahlished hy the Government Accountability Office. I am forwarding the follov>ing 
information regarding a change to the status of Presidentially-appointed. Senate confirmed positions 
with the U.S. Environmental Protection Agency. 

Position Title for Vacant Offices 
,... Assistant Administrator for International 

and Tribal Affairs 
,.. Deputy Administrator 
,... Assistant Administrator for Administration 

and Resources Management 

Position Title for Vacancies with Nominees 
, Assistant Administrator for Research 

and Dt•velopment 
,., Chief hnancial Officer 
,.. Assistant Administrator frlr Fnvironmcntal 

In lilrmation 
,.. Assistant Administrator for International 

and Tribal Affairs 
,, Assistant Administrator for Air and Radiation 
:,.. Deputy Administrator 

Position Reporting Action on Nomination 
,.. Assistant Administrator for Water 
,_ Assistant Administrator for Research 

and Development 
;.... Chief Financial Officer 
,.. Assistant Administrator for International and 

Tribal Affairs 

Date of Vacann· 
07/07111 

08/10114 
08/3 I II 4 

Oatc of Vacancy 
02/17/l'.2 

(}]/11/13 

07/07/13 

07/07113 

07/19113 
08/10/14 

Date of Vacancy 
02/12/1 I 
02117/12 

03/31/13 
07/07/13 

Internet Address rLJRLl • h'.tp /iwww epa gov 
RecycledlRecyc.lablo • Pnnted with Vegetable 011 Based Inks on 100% Postconsumer. Process Cl1lorine Free Recycled Paper 



,.. Assistant Administrator for Environmental 
lnfonnation 

07107113 

',.. Assistant Administrator for Air and Radiation 07119113 

Position Reporting a Change 
,.. Assistant Administrator for Water 
,.. Chief Financial Otliccr 
,.. Deputy Administrator 

Date of Vacancy 
02/12/11 
03131113 
08/l 0114 

The prescribed GAO form for reporting: such events is enclosed. 1f you have any questions, please 
contact me or your staff may contact Christina Moody in the EPA' s Office of Congressional and 
lntergovemmental Relations at moody .christina<a'cpa.1.!0V or at 202-564-0260. 

Sincerely, 

l 

.. (/ '• 

Susan A, Kantrowitz, )J{rector 
Office of Human Rcso&n.:cs 



Submission Under the Federal Vacancies Reform Act 
Addressees 

O President of ttw 

United States Senate 

This Report Provides Notification of 

• Speakt>r of ttm lJ S l·ious1: ot 

Representatives 

• Vacancy e [)e~;1gnat1on of <id1ng uf11ce1 0 Nomrndtton 

0 Cornphollcr General 

of the United States 

0 Action on 1101111nat1on 

0 ChanlJe 1n prev•ously subrrntted reported 1nforrnat1011 • [)1sco11t1111Ja!1011 of service 111 <1<1111!.J rol" 
(date I (I ()(, I 4 

Name of Department or Agency and Any Suborganizat1on 

Environmental Protection Agency 

Vacancy Trtle 

Deputy /\drninistrntor 

Name of Acting Officer 

Lisa Feldt 

Name of Nominee for Position 

Action on Nomination: 

Agency Contact 

Name and Title 

0 Confirmed 

Date Service Began 

08110/14 

Date Vacancy Began 

08!10/14 

Authority for Acting Designation 1f Other Than 
Vacancies Act 

Date Nomination Submitted 

0 Rejected, withdrawn, returned I Date of Action 

Kmen I ligginhotham. Director, Fxecutive Hesources Division 

Contacts Address 

1200 Pennsylvarna Ave .. NW. Wa~h111gton, D< · 204h0 

Contact's l.· Mail Address 

hi ggi nhotham. karcn(depa.gn> 
Contact's Phone Number 

(202 l 564 72X7 

N<Jmt: arid I 1tlc 
. -·r. -··· .. ·······- --· 

Telephone Number 

Susan Kantrowitz, Dircq9r. Office of I luman Resource~ ( 20:.) )(14-4()()(1 

Signatum nate 

i{ 

For Congressional U~e Only 

Committee of Jurisdiction 

Date Received 

For GAO Use Only 

GAO Control Number 

218100 



Submission Under the Federal Vacancies Reform Act 

Addressees 

0 President of the 

U111ted States Senate 

This Report Provides Notification of 

e Speaker of the U.S. House of 

Representatives 

0 Cornµtrol/er General 

of the United StafflS 

-·---------- -·-·- _________________ .... ··-------------------
O Vacancy • Designation of acting officer e Nomination O Action on nomination 

e Change in previously submitted reported information 0 Discontinuation of service in acting role 

(date: 

Name of Department or Agency and Any Suborganization 

Environmental Protection Agency 

Vacancy Title 

Deruty Administrntor 
-------------------------....... __ _ 

Name of Acting Officer 

A. Stanley l\1e1hurg 

Name of Norn:nee for Pos1t1011 

Date Service Began 

I 0/06/ J 4 

Date Vacancy Began 

08; I Oi 14 

Authority for Acting Designation 1f Other Than 
Vacancies Act 

Date Nomination Submitted 

() l 127/1 5 

Action on Nom1nat1on. O Confirmed 0 Re1ected, withdrawn, returned Date of Action 

Agency Contact 

Karen Higginbotham, Director, Exernti\e l{esomct>~ Division 
------- --·-··--------

1200 Penn:-ylvania Ave., N\V, Wa:-.hingtnn. DC 20460 

Contact's Phone Number Contact's Ee-Mail Address 
(?.02) 564-7287 h igginhothan i. karen(a1epa .gov 

Submitted By 
Name and Title 

Susan K:mlrowitz. Director, Office of Human Resources 

-r TelephOne N:•~b~~ 

(202) .:'>fA-4606 
-----·---------·--------·-------------+--·-······-···-------

Signature Oate 

For Congressional Use Only 
----------------·-------- --··------ --

Committee of Jurisd1ct1011 

Date Received 

For GAO Use Only 

GAO Control Number 

218100 



Submission Under the Federal Vacancies Reform Act 
Addressees 

0 President of the 

United States Senate 

e Speaker of ttw lJ S. House of 

RH pr Hsentatives 

This Report Provides Notification of: 
·---- - ________ .. ___ ---------

0 Vacancy O DAs1gndt1on of ~cling officer e Nom1nat1on 

0 Comptroller General 

of the United States 

e Action on rwrn1n;it1on 

0 Change in previously submitted reported information 0 Discontinuation of service 111 acting 1 ote 

(ddtt: 

Name of Department or Agency and Any Suborganizat1on 

Environmental Protection Agency 

Vacancy Title 

Assistant Administrator for Air and Radiation 

Name of Acting Officer 

Janet McCabe 

Name :if Nominee for Position 

Janet McCabe 

i Date Service Began 

: 07/19/1.1 

Date Vacancy Began 

07/19/IJ 

Authority for Acting Designation if Other Than 
Vacancies Act 

Date Nomination Submitted 

O I /07/J 4 

Action on Nomination: 0 Confirmed •Rejected withdrawn. returned I Date of Action 12/ 17 .. 14 

Agency Contact 

Name and Title 

Karen fligginhotlmrn. Director. Executive Resources Division 

Contact'5 Address 

1200 Pennsylvania Ave., i\W. Washmgton. !)(' 7.0460 

Co11tact's Pr10ne Number 
(202) 564-72~7 

Contact's E::-Mail Address 

h igg in b( ll Ila 111. karcnra ,..:pa .gov 

Submitted By 
Name and Title I elephone Number 

Susan Kanlrnw1u. Director. Office of Human Resources ( 202 l 5M-4606 
--------- ______ .. __ , .. --.. ·---~~i----------------

Signature Date 

For Congressional Use Only 
I 

Committee of Jurisdiction 

Date Received 

For GAO Use Only 

GAO Control Number 

2/8100 



Submission Under the Federal Vacancies Reform Act 
Addressees 

O President of the 

United States Senate 

This Report Provides Notification of 

e Speaker of tile U S. House of 

Representatives 

e Vacancy e Design;ition of acting otticer O Nomination 

O Comptroller General 

of the United States 

0 Ar;t1on on nomination 

0 Change in previously submitter1 reported inform<it1on 0 Discontinuation of service in acting role 

(date ___________ ) 

Name of Department or Agency and Any Suborga111zat1011 

Environmental Protection Agency 

Vacancy Title Date Vacancy Began 

Asst Admin for Administration and Resources Man;igemcnt 

Name of Act:ng Otticer 

'ianci Gelh 

Name of Nominee for Position 

Action on Nomination: 

Agency Contact 

Namfi and Title 

0 Confirmed 

-~ S~rvice Began 

I 081:11/ 14 

·-·T--.. ---------·--·-·--· .. ·--· 
, Authority for Acting Designation 1f Other Than 

Vacancies Act 

Date Nomination Submitted 

O Rejected. withdrawn. returned. Date of Action 

Karen Higginbotham. Dircdor, Exccut1ve Resources Division 
·--·· .. --.... - ........ ···-- ---.. ·-· ········----··· 

Contact's Address 

1200 Pennsylvania Ave., NW, Washing.ton, DC 20460 
------ ----------------,-------------------.. ·-------~-·--·- ............ ---

Contact's Phone Number 
1 72

u. 
7 ( _,()2) 564 0 

Contact's E-Mail Address 

h iggi nhoth:un. k aren(i11cpa .gov 

Submitted By 
~--~----=---------------------------,-----------

Name and T11le 

S11san Kantrowitz, Director, C}fficc of' I Imnan Rl:soun:cs 

t .. 

For Congressional Use .Only 

Committee of Jurisd1ct1on 

Date Received 

For GAO Use Only 

GAO Control Number 

218100 

Telephone Number 

(202) 564-4(10(1 

Date 
lf. 



Submission Under the Federal Vacancies Reform Act 

Addressees 

0 President of tt1e 

U111led Slates Senate 

e Spraker of lhe U.S. House of 

Representatives 

0 CornptrollPr General 

of the Unrted Stales 

This Report Provides Notification of: 

0 Vacancy 0 Designation of acting officer 

0 Change rn previously submitted reported information 

Name of Department or Agency arid Any Suborgarnzation 

Fnvironmcnlal Protect ion Agency 

Vacancy Title 

Chil'I' Financiu l Officer 

e Nomination e Action on nomination 

0 Discontinuatron of service in acting rote 

(dale --·-------·--) 

()}; 3 l I 3 

Name of Acting Officer 

\.fary1.mn Froehlich 

J D .. ate,Vacan·c····y Began 

Date S~~e Beg;,;----r-Auth-~rfy for Act1ng_D_e_s-19-n-at-io-n-if_O_th_e_r_T_t1a_n_ 

r Vacancies Act I 04101: 13 

Act1or on Nomination 0 Confirmed 

I Date .Norrnnatron Subrrntted 

~llil3 

•Rejected wrthdra:-n. returned - ---,1-D-at_e_o_f_A_c_l_io_n_O_l_/(_)_3_/_l 4--

Name of Nominee for Positron 

Victoria l\lurie Bacchcr Wa:-,smcr 

Agency Contact 

Narne and Tille 

Karen Higginbotham. Din:clor, Executive Resource~ Division 
------------··------~~---·-·-·-·--

Cwtacfs Addmss 

1200 P(·nnsylvania Ave., NW, Washington, DC 20460 

Contact's Phone Number 
(202) 5M-72~7 

Contact's !::-Mail ArJdresR 

ll 1µµ1 nhutham. karcn(acpa.gov 

Submitted 
--~-------- ---

Name and Title TP.lept10ne Number 

Su~n11 K antrmvit;r, Director, Office of! hunan Resources (202) ~64-4606 

SrgnaturH Date 

For Congressional Use OfllY 

Committee of Jurrsdrction 

Date Received 

For GAO Use Only 

GAO Control Number 

218100 



Submission Under the Federal Vacancies Reform Act 

Addressees 

U Prnsf(Jent of Inc 

United States Senate 

This Report Provides Notification of 

e Speaker of the U S House of 

Rep1 esenlotlives 

0 Vacancy 0 Designation of act1nq officer e Nomination 

0 Comptroller General 

of !tie Urnted Stales 

e Action on nomin<Jtion 

0 Change 1n previously submitted reported information 0 Discontinuation of service in ac:inq role 

Name of Department or Agency and Any Suborgarnzat1on 

Environmental Protection Agency 

Vacancy Title 

Chic I' Financial Officer 

Name of Acting Officer 

:Vlaryann Froehlich 

Name of Nominee for Position 

Victoria Marie Baecher Wassmcr 

' Date Servi~e Began 

04/0 II J 3 

(date. __ _ 

Date Vacancy Began 

03/3 1113 

Authority for Acting Designation if Other Than 
Vacancies Act 

....................... -····· ·················-···· .................. ".''" ....... -. ................... -·-·····- "'"'"······ .......................... . 

Date Nomination Submitted 

0l!06i14 

Action on Nomination: O Confirmed eReiected, withdrawn, returned I Date of Action 121 I 7/ 14 

Agency Contact 
-------------------------·--------

Name ancl Title 

Karen l IJg~mbolham. [)nn~tor, Fxect1tive Resources Division 

Cont;ict·~ Adrlress 

1200 Pennsylvania !\ve .. NW, Washington. DC 2(M(i0 

Contacts Phone Number Contact's E·Mail Address 
(202) 564- 7287 h iggi nhotham. karenrc!·epa.gm 

Submitted By 
Name and r 1tle 

su~an Kantrowitz. Director, Office of Human Resources 

Signature 

·- / 

For CongressionaLUse Only 

Committee of Junsd1ct1on 

Date Received 

For GAO Use Only 

()AO Control Number 

218100 

Telep~1one N11mher 

( 202 l 5M-4h06 

Date 

,, 



Submission Under the Federal Vacancies Reform Act 

Addressees -·--------- ·----
0 Pres1denl of Hie 

United States Senate 

This Report Provides Notification of 

0 Vacancy 

• Spe;iker of tt1e US. House of 

Reprcsentat1VlJS 

O Cornptrollor Gonoral 

of lhe United States 

--- ·-·--------····------
0 Action on nomination 

e Change in previously submitted repor1ed 1nfo1rn;it1on e n1sr.:onlinuat1on of service in acting role 

(date ()():_(_l.:2.:J.~ _ ...... I 

Name of Depar1ment or Agency and Any Suborganizat1on 

Lnvirorunental Protection Agency 

Vacancy Title 

Chief Financial OCliccr 

Name of Acting Officer 

Maryann Froehlich 

Name of Nominee for Position 

Victoria Marie Baecher \Vassrncr 

Date Service Began 

04/0 I/ l 3 

Date Vacancy Began 

03131113 

Authority for Acting Designation rf Other Than 
Vacancies Act 

Date Nomination Submitted 

01/06/14 

Action on Nomination· O Confirmed eRcJccted. withdrawn, returneu I Date of Action I l! I ?i 14 

Agency Contact 
-------------------------

Narne and Title 

Karen I ligginbotharn, Director. Excculivt..· Resources Divis10n 

ContJct s Address 

1200 Pennsylv:rnia i\ vc , \; \V, \Vashinglon, DC 20460 

Contact's Phone Nuniuer 1 1 _,. 
72 8

.., 
(-0.:.) )1)4-, l I 

Contact's F-Mail Address 

h iggmbotha m. karen(rr cpa.g<n 

Submitted By ----- --------------· 
Name and Title 1 eleptione Number 

Susan Kantrowitz, Din:clor, Oflicc of 1 luman Resources ( 202) 564-460() 

Signature Date 

. " 
\ 

For CongressionafUse Only 
------

Comrmttee of Jurisdiction 

--------------... --

For GAO Use Only 
-------------------- -··-·-·-·-··------------~· 

GAO Control Number 

218100 



Submission Under the Federal Vacancies Reform Act 

Addressees 

O Pres1de11t of tilr; 

United States Senate 

e SpP.akm of tile lJ S House of 

Rep1esentatives 

0 Comptroller General 

of the Urnted States 

This Report Provides Notification of 

o Vacancy e Designation of acting officer 

e Change in previously submitted reported information 

Name of Department or Agency and Any Suborgan1zat1on 

Environmental Protection Agency 

Vacancy Title 

Chief Financial Officer 

Name of Acting Officer 

David Bloom 

Name of Nominee for Pos1lion 

Victoria Marie Raecher Wassmcr 

09/04. 14 

O Nomination 0 /\ct1on on nom1rra1ro11 

0 Discontinuation of service 1n acting role 

Began 

(elate _ _ ___ J 

Date Vacancy Began 

03/3 J!U 

Authonty for Acting Des1gnat1or if Otner Than 
Vacancies Act 

Date Nom1nat1on Submitted 

0I106/14 
--- -------- -'-----..,.------------

Action on Nomination: O Confirmed eRe1ected, w1tlldrawn, returned Date of Action l 21 I 7114 

Agency Contact 
------------ --·--- -·---·· ------------------------

Name and Title 

Karen f ligginhotham. Director, Executive Resoum:s Division 
···---·-··········------------------------

Contact's Address 

1200 Pennsylvania Ave., NW. Washington. DC 204fl0 

Cont~cfs Phone Number Contact's E-Mail Address 
(202) 564- 7287 h igg i nbntham. kan:n(wcpa .gov 

Submitted By 
Name and Title 

Su::.an Kanlro\.v1tz. Director. (>nice of I lurnan Rcsomccs 

Signature 

For Congressional Use Only 
---------·----- -----

Corn rnit1ee of Jurisd1ct1on 

··-·--·------------
Date f-!eceived 

·-I For GAO Use Only 

GAO Control Number 

218100 

T clephone Number 

(202 J )(14-4606 

Date 

. \ 

\' 



---------- ··-----· 
Submission Under the Federal Vacancies Reform Act 

Addressees 

0 President of Hie 

United State.s Senate 

This Report Provides Notification of: 

• ~JWdker of tile U S House of 

Representatives 

o Vacancy 0 Designation of acting officer e Nomination 

0 Comptroller CJeneral 

of the United States 

---------······---·---·-· 
e Action on nomination 

0 Change in previously submitted reported information O Discontinuation of service in act1n9 role 

Name of Depanment or Agency and Any Suborgantzat1011 

Environ mental Protection Agency 

Vacancy Title 

Assistant Administrator for Environmemal Information 

Name of Acting Officer 

Renee \Vynn 

Name of Norrnnee for Pos1lion 

Ann l:lizahcth Dunkin 

Date Service Began 

071071 13 

(date 

Date Vacancy Began 

07 '07 1 I 3 
-------·------

Authority for Acting Designation 1f Other Than 
Vacancies Act 

Date Nornmat1on Subrnitted 

Action on Nomination: O Confirmed •Rejected w1tl1drawn. returned Date of Action 
12117

/1
4 

Agency Contact 

Nanw and Title 

Karen Higginhotham. Director. Executive Resources Division 
-----------------------------------------··--···--·· 

Contact's Address 

1200 Pennsylvania Aw., NW. Washington, DC 20460 
------ ·---------------···---~----···-·-·------------------
Contact's Phone Number 

(202) 564-7287 
Contact's E-Mail Address 

h 1 ggi nhotlw rn. karc11~1;cpa.gov 

Submitted By 
-··· ··-·········· -····----- ----------------------~--------·----·----··---

NarnP. ;m<i Tille Telephone Nurnber 

Susan Ka11trowit1:. Director, Orlicc or Human Resource~ ( 202) 564-4606 

S1qnature 
/ 

I 

For Congressional' Use Only 

Committee of Jurisd1ct1on 

Date Received 

For GAO Use Only 

GAO Control Number 

2/8/00 

Date 



Submission Under the Federal Vacancies Reform Act 

Addressees 

0 President of the 

United States Senate 

This Report Provides Notification of 

O V;icancy 

• Speaker of tile U.S. House of 

f<eprese11tat1ves 

0 Comptroller Gerieral 

ol ll1e Un1led States 

0 Action on nomination 

0 Chall!J8 Ill prev1011siy s11tm11tted rnportect i11forrnat1on O n1sr:ont1nuation of service in acting role 

(date 

Name of Deparirnent or Agency and Any Suborgarnzat1on 

Fnvironniental Protection Agency 

Vacancy Title 

Assistant Administrator for Environmental Information 

Name of Acting Officer 

Renee Wynn 

Name of Nominee for Position 

Ann Elizabeth Dunkin 

Date Servrce Began 

07107 !] J 

Date Vacancy Began 

07/07/ l J 

l\uthonty for Acting Designation if Other Than 
Vacancies Act 

Date Nomination Submitted 

02/ I 2il 5 

Action on Nomination O Confirmed 0 Rejected. withdrawn. returned I Date of Action 

Agency Contact 
.. ·--· .. .,_, __ .. ________ _ 

Name and fitlc 

Karen I ligginbotha111. Director, J:xecutivc Resources Division 

Contacts Mdress 

l.~00 Pennsylvania Ave, NW. \Va-,hin!:(tOn. DC ?04110 

I Contacts !:-M~il Addn;5s 

: Ii igginbotlwrn. karTn(Oq1a.g:o\ 

Submitted -,-------· -- --·-"·"··-·-" 

Narne and Title I elept1011e Number 

Su~an Kantrnwlti', Directnr, Office of I lt1111<1n Resource~ 
"~-,-----.. _,, -· -··-··--·----·------·------·---------+-----------

Signature Oate. 

( 

For Congressional U~ Only 

Comrnittee of Jurisdiction 

Date Received 

For GAO Use Only 

GAO Control Nun1ber 

2;8/00 



Submission Under the Federal Vacancies Reform Act 

Addressees 

0 President of the 

United Stales Scnat<J 

This Report Provides Notification of. 

e Speaker of tile US. Hou~;e of 

Representatives 

e Var.ancy e lJes1gnat1011 ot act111~ officer e Nommat1on 

0 Comptroller General 

of the U111ted States 

e Action 011 norrn11at1011 

O Cl1~nne 1n pwv1ously sullrrntletJ reported 111fmrnatio11 • D1scurll1nu;:il1on of service 1n actinlJ IOle 

(date 04 l :' l 4 l 
----~--------··-···· 

Name of Department or Agency and Any Suborganization 

Environmental Protection Agency 

Vacancy Title Date Vacancy Began 

Assistm1t ;\dministrator for International and Tribal Affairs 07/07/ I :1 
-··------··--------······--····----------~·--r----------·----,.-~-------------------

t-,ame of Acting Officer Date Service Began Authority for Acting Designation if Ott1er Than 
Vacancies Act 

Jane Nishida 10/22/ U 

Name of Nominee for Position Date Nomination Submitted 

Jane Nishida 04107/]4 

Action on Nominat101Y o Confirmed eReiected. withdrawn, returned Date of Action 121 I T114 

Agency Contact 
-------------~---·---------~--------------- --·---·· ---------

Narnc: and f 1tlo 

Karen l ligginhotharn. Director, Executiv<.' Resources Division 

Contact's Address 

1200 Pc11n'>ylvania Ave .. NW. Wa~hinglon, DC 20460 

Contact's Pl1one Nu111be1 . ,, , 
0 (202) .164- 120 7 

··-··»•••»»--i---·••>'-·-·-------- ·--- ---
1 Contact's F-Mail Adrlress 

ht/.!glllbotharn .karcn({i cpa.gO\ 

N;1111e and Title T elf.>f.Jtlone Number 

Su~an Kantrmvitz. Director, Office of lluman Resources (202) 564-4606 

Date 

For Congressional Use Only 

Committee of Jurisdiction 

------------·-------
Date Received 

For GAO Use Only 
-------------·------
GAO Control Number 

;us;oo 



----------·---------------------------------
Submission Under the Federal Vacancies Reform Act 

Addressees 

O Pres1denl of the 

United States Senate 

This Report Provides Notification of 

e Spea»er of the U.S Ho11se of 

Representatives 

O Vacancy 0 Designation of acting officer e Nomination 

O Comptroll1ir Genm al 

of the United States 

0 Action on nomination 

0 Change 1n previously suhmitted reported information 0 Discontinuation of service in acting role 

(date 

Name of Department or Agency and Any Suborgan1zat1on 

Fnvironmcntal Protection Agency 

Vacancy Title Date Vacancy Began 

Assistant Administrator fe:ir International and Trihal Affairs 07!07i]) 

Name of Acting Officer Date Service Began Authority for Acting Designation ;f Other Than 
Vacancies Act 

Name of Nominee for Pos1t,on Dale Nommation Submitted 

Jane Nishida 02!1 2/15 
·-------------- ------------ ·------

0 Confirmed 0 Rejected. withdrawn. returned Date of Action 

Agency Contact 

Name and Titl11 

Karen Iligginhotharn, Director, Executive R.:sources Divisiou 
-----------------------------------

Cont<Jr:t's Arldress 

1200 Pennsylvania Ave., NW. Washington, DC 20460 

Contact's E Mail Address Contact's Phone Number (
2

()
2

) 
564

_ 
72

X
7 h iggi nhot ham. karen(cLepa.go\ 

Submitted By 
Name and Title 

Su~~rn Kantrowitz, Director. OfficL' of 1-Iunwn Resources 

For Congressiona1·Use Only 

Committee of Jurisdiction 

Date Received 

For GAO Use Only 

GAO Control Number 

2/8/00 

Telephone Number 

(202) '.'i64-460h 

! Oate 

:1 I• .ri 



Submission Under the Federal Vacancies Reform Act 

Addressees 

o President of the 

United States Senate 

This Report Provides Notification of 

e Speaker of the U S Hou5e of 

·Representatives 

0 V;.icancy e nes1gmit1on of acting officer 0 Nomination 

0 Comptrolle1 General 

of the United Stil!es 

0 /\ct1on on nomi1'alion 

0 Cl1;i11ge trl p1ev1ously sulimitl1-1r11P.port1-1d 111format1011 • Discontinuation of service 1n acting role 

(date 09; 16 12 

Name of Department or Agency and Any Suborganization 

Environmental Protection Agency 

Vacancy Title Date Vacancy Began 

i\s~istunt Administrator for Research and Dcvelopmet~--- ~~;I / _1_2 ________ _ 

Name of Acting Officer 

Lek Kadeli 

Name of Nominee for Position 

Action on Nomination: 

Agency Contact 

Name and Title 

O Confirmed 

Date Service l:legan 

02/19112 

Authority for Acting Designation if Other Than 
Vacancies Act 

Date Nomination Submitted 

-----------'------..-----------
0 Re1ected. withdrawn, returned Date of Action 

Karen I hgginhotharn. Director. Fxecutive Resources Divis toll 

------~----------· 

Contact's Ac1i1ress 

1200 Pennsylvania Ave .. 'J\V. Wa'ihing!on. J)(' 704hll 

Contact5 rhone Number ) . ; ') .. .. 1 , .. 
( _()..,) . 64- I _i\ I 

Contact's L-M;,11 Address 

h1ggin bot ham. karcnraepa .gll\' 

Submitted By 
Name and Title '. Telephone Number 

Susan KantrO\vitz. I )irectnr. < )lfo~v of l ftmu11i ResourCl'~ ( 202) )(,4-4606 

Signature Date 
•;_-__ ·--,.4--..---· 

,,. ,, ,/ ~,,,.. ll"•~ 
"'_,;-, --''-· 

For cfongressional Use Only 
Committee of Jurisdiction 

Date Rer:e1ved 

For GAO Use Only 

GAO Control Number 

;118100 



-------------------------------------- -------------
Submission Under the Federal Vacancies Reform Act 

Addressees -----------------------------
O Prnsident of lt1e 

United States Senate 

This Report Provides Notification of 

• Speilker of t11e U S House of 

Representatives 

O Vacancy e Desrgnat1on of acllng officer e Norn1nat1on 

0 Cornpt1oller ( ienn1<il 

of the United States 

• Action on 110111111at1on 

O Change m previously sub1mtte<J reported inforrnat1on O Disco11t111u;it1on of S<'!rv1ce 111 acting role 

(date: 

Name of Department or Agency and Any Suborganizat1011 

Environmental Protection Agency 

Vacancy Title 

i\:-.~istant Administrator for Research and Development 
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United .States Senate 
April JO. 2015 

Laura Vaught 
Associate Administrator for Congressional and Intergovernmental Relations 
Environmental Protection Agency 
1200 Pennsylvania Avenue, ~W. Room 3426 AR.,"l\; 
Washington. DC 20460-0001 

Dear Ms. Vaught, 

Enclosed is a copy of correspondence I have received from my constituent concerning 
presentations made b) ~ l on September 8, 2014, and ~arch 11, 2015. to 
EPA officials on the subject of fluoride exposure as it relates to IQ loss in children. r 
hope that you will carefully review this inquiry and provide a timely response to their 
questions. 

Questions and correspondence can be directed to my Deputy Director of Correspondence, 
Joe Chaudoin, at 202-224-0810 or joL' _ chaudoin~a1 barrasso.scnatc.gov . 

. rhank you for your prompt attention to this matter. 

Sincerely, 

.1 n Barrasso. M.D. 
United States Senator 

1 ,_; ,~, :,, .. ,, o~ .. t 
$1 'j ;i !'-
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Dear Senator Barrasso, 

On September 8, 2014 and March 11, 2015 1 U/~ M.t/-t,,, ' and others representing me and 
other citizens concerned about recent publicati;£;'ir; ;h~ ;eer reviewed scientific literature about 
IQ loss in children related to fluoride exposures made presentations to EPA officials on this 
subject. 

I want you to direct the following question to EPA officials that I will name below: 

"Please tell me what specific work, bevond 'readin!! and reviewing', your staff has done to 
analyze the information presented by : ~ _ to your staff on September 8, 2014 
and March 11, 2015 on IQ loss in children related to fluoride exposures. 

Specifically, I want to know if your staff has applied EPA's Benchmark Dose methodology to the 
information made available by~· and if so, what the results were. 

If your staff has not done this work I want to know why, and when it will be done. 

I want to know if any other risk assessment methodologies were used by your staff on this 
information, and if so, what the results were." 

Please send this letter to the EPA Administrator Gina McCarthy; Acting Assistant Administrator 
for Water Ken Kapocis; Director of the Office of Ground Water and Drinking Water Peter 
Grevatt; Assistant Administrator for Research and Development Lek Kadeli, and in the Office of 
Water, Director of the Office of Science and Technology Betsy Southerland. 

Thank you for your help in this matter that is very important to me. 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

WASHINGTON. D C 70460 

llK· l lo11orahlc John Barrasso. M.D. 
l. nited States Senate 
\\ashi11gto11, D.C. 20510 

Dear Senator Barrasso: 

MAY 2 1 2015 
CJf I IC~ Of WA frf< 

I hanh: you for your recent letter lP I .aura Vaught, 1\ssociatc Administrator for Congrl'ssional and 
I nkrgun:rnmcntal Relations, in \Vhich you forwarded an i1111uiry from your constiturnt regarding 
presentations made tn till'. lJ.S. Fnvironrnental Protection r\gency (EPA) hy ~ on the 
topic or 11uoride cxpP::.urc and the potential for IQ loss in childn:n. I am responding lo your kttcr on 
helialf' of Ms. Vaught hy providing you with inf(mnation on the EPA ·s acti\ itics related to the review of 
the l.:1'1\ 's lluoride drinkin!! water regulation. 

Thi.: :\ational Primary Drinking Wat1.:r Regulation f<Jr fluoride includes an enforceable maximum 
co11ta111i11ant len:I of 4.0 mg/L which was set in 1986 to protect against crippling skeletal f1uorosis. The 
regulation ulso inl.'.ludcs a non-cnfon:cablc sccondar_y maximum contaminant level ti:ff lluoridc. v.;hich is 
set at .:.o mg 1I, to proll'ct against severe dental tluorosis. 

Tlic agcnq i~ in the process pf n:\iewinµ the National Primary Drinking \\.";,ili:r lh1'.ulation f\lr rlLl\H-idc 
as purl or its Si,\- Y car Review of drinking \Valer rcµulations. in accordance wit l Section I ·11 .'( h )( Y l ol 
tile Sak Drinking Water i\ct. We arc considering the information that discussed. along \\.ith 
peer reviewed health effect!'> studies and i11formatio11 nu treatllll'.llL analytical method'.'. and occurr,·ncc, to 
dctcrmi nc if' a revision t(l thv drinking \\ alcr standanJ is appn ipriatc. 

\\ e appreciate the information that ~1!'0\ idcd anJ the cuntinm:d interest pf concerned citi/cns 
rq:ar<ling tl1is topic. Agaiu. thank you for yuur ktt1.:r. If you have further questions. please contact me or 
)Olli' stallrnay urntact Cathy Davis in th1.: FPA's Offic1.: ofC011gressio11al and lntergon'rnrncntal 
Relations at Qav~~\:'•Hllt:_t!l!cfylli{'SJ)a.g,ov 11r 20'2-S(l·l-~703. 

Sincerely. 

Kenneth J. Kopoeis 
Deput) Assistunt Administrator 

Internet Address iUHL i •http 1/www epa ~Jov 
Recyded/Recyclable . Pr:nted w1tt1 \/egetar1!e (-),I Firt'->t"d lrik•, cv1 1(J0°,;. Pos!CC1r'St;'T'li=·~ PrC'.:.·t>ss ()1lonne Free Recycled Paper 



JOHN MrCAIN 
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llmtrd ~tatrs Scnritr 

Mr. Arvin Ganesan 
Associate Administrator 
Environmental Protection Agency 

April 17. 2015 

1200 Pennsylvania A venue. NW Room 3246 AR~ 
Washington, DC 20460-0001 

Dear Mr. Ganesan, 
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I wish to bring to your attention a matter concerning ~ who has encountered 
a problem. 

Because the situation is under your jurisdiction, I am respectfully referring this matter to 
you f()r consideration. J feel that this issue would be better addressed by you and request that 
you respond directly to ~ 

Thank you. 

Sincerely, 

µ-;nc;C;_ 
John M<.:Cain 
l 'nitcd States Senator 

JiVl!xcf 



Dear Senator John Mccain, 

I voted for you and respect you tremendously. I'm writing this letter appealing to you 

for help, I'm a 55 year old mother and grandmother who up to this year was very 

healthy, I have since been diagnosed with stage 4 ovarian cancer that has spread to 

my colon, I'm not a picture of health, and now I have been experiencing severe 

breathing problems ,not connected with my cancer ,I'm writing to you from a 

emergency room computer waiting for my ride ,they find nothing wrong except 

shortness of breath and pains in my chest ,but I cant breath and the reason I'm 

writing you is because I believe that this all stems from the spraying coming from the 

unmarked planes above my daughters home, where I have gone to be cared for and 

to be near my grandchildren when I pass. I'm writing you because I lived in North 

Phoenix Arizona for 13 years .My dearest friend said those are Chemical Trails 

planes, they omit chemical emissions and leave those nasty steaks in the sky ,she has 

numerous video and pictures of these lines and designs the planes leave behind. I 

hear them over head and now I have start experiencing severe stuffy nose and 

labored breathing ,pains in my chest. I did notice them a lot in Pho~nix where I used 

to live. But its.gotten worse,! love this country I'm no threat I'm so proud to be an 

American citizen why are they spaying me, I am now am very aware of their 

presence and feel that this is the reason I cant breath, my daughter thinks I'm nuts 

and wants to put me in the crazy home ,thank goodness I'm sick and she wouldn't do 

that to me now, But my friend said that she believes me and wondered why they 

would do this to me? I'm not a criminal, I'm not a enemy of this country why me, 

what did I do wrong for them to be doing this to me, I know it sounds so far fetched 

but I now notice these chem-trails in the sky and notice my symptom's getting worse 

when I'm exposed to them? Please I'm appealing to you for help I have a nephew 

who works in homeland security and I was going to ask him if this was possible ? 

Please think of your kids grandmother and how much they love her, why cut my life 

short when I'm so sick anyway ,my father and brother in laws were all veterans who 

proudly served this country, why single me out and hurt me, my grand children are 

near me too , breathing this in , they are innocent precious lives and deserve a 

healthy life, my friend said leave it in God's hand no evil deed goes unpunished, but 



I don't want to die before my time ,please I beg you look into this for me or if you 

family. God Bless America and our brave troops. Sincerely, 

~ 

cant help please find someone who can . Thank you and God Bless you and your 

~ 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION IX 

75 Hawthorne Street 
San Francisco, CA 94105-3901 

APR 3 0 2015 

We are in receipt of the letter you addressed to Senator John McCain who forwarded your letter 
on April 17, 2015, to the United States Environmental Protection Agency's (EPA) San Francisco 
Regional Office. Senator McCain requested that we respond directly to your concerns regarding 
the dispersal of aerosols from aircraft in the atmosphere and the health issues you are 
confronting. We are sorry that you are facing these health issues and sincerely hope you seek out 
the medical attention and care to addres.; your needs. 

The EPA is not aware of any deliberate actions to release chemical or biological agents into the 
atmosphere. What you describe in your letter <1re referred to as condensation trails. or 
.. contrails.'' which are line-shaped clouds composed of ice particles that are visible behind jet 
~1ircraft engines under certain atmospheric conditions. 

Jet aircraft engines operating at high altitudes emit tiny combustion-related particles from the 
burning of jet fuel. and water vapor present in the ambient atmosphere reacts with these particles 
to form contrails. Contrails are about 99 percent frozen water vapor and less than I percent 
combustion-related particles. These contrails spread due to atmospheric turhulence and 
~ometimes join with other contrails and expand into large, natural looking clouds that can cover 
large areas of the sky. Persistent contrails can last for hours while growing to several kilometers 
in width and 200 to 400 meters in height. 

Aircraft emission standards for gas turbine engines that power civil aircraft have been in place 
for about 30 years. The EPA sets the emission standards for the engines, and the Federal 
Aviation Administration enforces the standards. Emission standards apply to essentially all 
commercial aircraft and address smoke. unburned hydrocarbons. carbon monoxide, and oxides of 
nitrogen (NOx) for the landing and takeoff cycle. For your reference, enclosed are documents 
entitled "Aircraft Contrails Factsheet" and "Contrails Facts." We trust that this information will 
he helpful in responding to your concerns. 

Sincerely. 

Mike Bandrowski, Chief 
Air Toxics. Radiation and lndoor Air 

Enclosures 

Cc: Sen. John McCain 



&EPA 

United States 
Environmental Protection 
Agency 

Air and Radiation 
(6205J) 

Aircraft Contrails 
Factsheet 

Summary 

EPA430-F-00-005 
September 2000 
www.epa.gov 

T
his fact sheet descnbes the form.\111>n. 1>LLUflClllC. and c!kLh of ·, "11clt:ns.HH1n tud-:; · 

or "contrails " It was developed hy ~ucnl d1< .rnd 1egul.non , xpcr1~ .11 1 hl" Em 1wnrnnH.1i 

Protection Agency (EPA), the Feder<1l A\Utlon Adrrnn sir,H1t•11 (FAAl. the Na1wn.1i 

Aeronautics and Space Admm1stratl<'Tl (NASA). ,111J the Nanun,d (1t:l.'..in1c and Armo;,phcnc 

Administrat10n (NOAA) m response to public mqwrics regarding ancraf! contr,1ils. Cnnl!,uls :1r.: 

line-shaped clouds sometimes produc,·d by ;i1rcr;ilt cn~1m· exh.1ust. 1ypically ;it ;11n.r.d1 cru1s1· 

ali11udes several milrs ahl1ve the Earih·s ,ml.ice I ht· ci•mhin;1!1tln "' w.nn \.lp"r 111 ;tircr.d! 

engme exhaust and the low ambient tempcr:itwcs that often tXJ'>ts at 1h.:sc: high ah1tudc'> allnws 

the formatton of cor11ratls C<>ntrails arc compPstd pnrn,mly t>I w:ucr (in tht· form til ILC uysLli~) 

and do not pose health nsks '"humans rhq d,1 :ifkci the ,Jnud111e,;; t>l 1hc L1nhs .11111<>spn(1t.:. 

however. and therefore might affect atnwsphcrn· 1rn1p1-r:1t11rc ;md cli111.i1c "fw 

basic processes uf contrail formalllln dcscnhcd 1r1 this Liu ::ohec1 <1ppiy ''' lwth C1v1i ;md 

military aircraft 

What are contrails? 

C 
ornraib ,trc line-shaped clouds or "rondensatt.1111 trails.· <Omposcd ti! ice paruclcs. that 

an: visible hd1md 1cr ;1irnal! i:ng1nes. typ1Cali} at crrnsc alt1111dl's 111 rhe upper :llmos

phere' Contrails hal'c ht'(!l ;i nnrmat ctlcn nl 1c·1 a1·wt1t'n smcc II'> earl1t:st clap 

Depending on the temperature and the amount pf mol5tLtrc 111 1he an at the am:ralr ;1lt1rndc. con

trails evaporate qwckly (if the hum1d1ty h low\ or persist and gr"w lif the hum1d11~· 1s high) jcl 

engine exhaust prm1des only a small portion ,if the w:un 1hat t.mns 1c:e m pcr,;istt'nt u1n1r,uls 

Persistent contrails ;ire mainly um1postd (lf w.llcr naturally present ;i!ung the airer.lit tligh1 p,1th 

How are aircraft emissions linked to 
contrail formation? 

A
ircraft cngmes emit walt.:r v;tp<•r, carhl>n d1ox1de (C0 2 '. snnll <tnll>Lillf" llf n11togcn t1x1dt:' 

(NOxl. hydrocarbons, c.ll'hon mnn,1x1dc. sulfur g;1scs. ,md soot :md rm:Lil p:lrt1<.:k;o. 

formed by the h!gh-tcrnpc:r~Hllff WlllbU~tltlll ,,f jet fuel durin~ flight. Of tht~c' Cl11iiU!llS, 

llnly watn v;ipnr 1~ neLTS'-;uy for n1ntr;11I lonn<1t1t1n Sulfur g.t'c'' a~,.:: :d~n "1 pt•lenri:d 111tC'1est 

because they lcac.l to th!.' lcinnatton of snwll pan1dcs P;m1clcs -.un.1hk for w.Jter droriler fnr111:'·

rwn are ntxcssary for tontrad lormatilln lnitt;il tl>ntrail particle~ h11wcVt-r. cm ell her he airc:1dy 

present m the atmusphen: m formed 1n the od1:1ust gas All oth1T cngmc crnissitins ;tre c"ns1d

ered nonessential t11 un11 r;1il f1lf!nanon. 

l f!w-. f,~l t .. hn·t ft)\ ll'-\ ... 111~ 1,nnt1,11!s Pfl\dllt"~d h; ,\11\._Llh l nrml- \,. \IJ,1u-..1 Ht.)\\('q'J the lt'.l YJl 4 i.lll!r.td" b Jt~4\ q-.td l•' 

r,:lt-r :n fhi: <..h11rt ;r.111...; ~omc1imc-°' hrtcfly ,1ppc,tlln!!, ll1:t:r all(f.~it \n11!-'.'-' \)r t'n\~tnr· fHllpe'!t'r~. i:;pt·. t.1Jly ti?ldcr mild hum1v 
•. ,-1nd11in11" rt1C"lt tdnti.uJ ... 'nn-..1c;.1 ,:ntn1.:1~ nf allllO'-phcnc \l/,Jll r ilut ( 1lfldc11,,.:-i l"' ; lc'-\llt l1f ln1 1\ rt'dntt!Ol"h 111 ,HL:~ ... ui.. 
d11t· !1' 1hc m<l\t'menf 1d d11' Wiil:~ er prt1pclk: 

·:·Printed on paper that contains at least 30 percent postconsumer fiber 



figure l Ct>ntra1l> lormmg hehmd thr cngmcs d a Lufthansa Airbus A3JtL.\3ll 
cru1s:ng at an alutudc of 35,100 ft ll0.7 km) a' seen from research a1rcrah 
( Phntll German Aero,p;1ee Center \Deuts<hes 7.rntrum fur Lu it- und Raumfahn 
\DLRll. Oherpfaflenhofen. GrrmanyJ Inset Cnmra1ls lormmg behind the mgmcs 
"I ,, Ltrgc ,,,mmercial aircraft Typically, rnntra1ls become v1s1hle v.1thm roughly a 
wmg>p:m d1,tancc behind the aircraft (Photo: Masako Imai. Cloud CastldPhoto 
~ky 1.1p.111.) 

How do contrails form? 

F
or a contrad to form, sunahle- condmons must occur 

immediately behind a jct engine m the expanding engme 

exhaust plume. A contrail w1ll form if, as exhaust gases 

con\ and mix Wlth surrounding air. the humidity becomes high 

en11ugh (or, equ1valemly, the air temperature becomes low 

enough) for hquid water c:nnden;,at1on to occur. The level uf 

humidny reached depends on the amount ol water present in 

the surrounding air. the temperature o1 the surrounding alf, and 

the amount of water and heat emitted in the exhaust. 

Atmosphenc temperature and humidity at any given locat10n 

undergL) natural daily and seasonal vanauons and hence. are 

not always suttable for the fonnauon of contrails. 

If sufficient hum1dny occurs in the exhaust plume, water con

denses on pamcles to form liquid droplets As the exhaust air 
cools due to mixing with the cold local air, the newly formed 

droplets rapidly freeze and frmn ice particles that make up a 

contrail (See Figure l) Thus, the surmunding atmosphere's 

conditions determine 111 a large extent whether or not a contrail 

will form after an aircraft's passage Because the basic processes 

arc very well understood, contrail formauon for a given aircraft 

Hight can be accuratdy predicted if atmospheric temperature 

and humidity condllions arc known 

After the initial lormaunn o! ice, a umtra1l evolves in one of two 

ways, agam depending on the surrounding atmosphere's humid

ity If the humidity is low (below the condinons for ice conden

sation to occur), the contrail will be shon-Hved. Newly fom1ed 

ice particles will quickly evaporate as exhaust gases are com

pletely mixed mto the surroundmg atmosphere The resulttng 

line-shaped contrail will extend only a short distance behmd 

the aircraft (Sec Figure 2). 

If the humidity is high (greater than that needed k1r ice wn<lcn

satinn ll1 occur). the contrail will be pers1strnt. Newly formed 

ice particles Wlll continue to grow in s12e by takmg water fwm 

th.: surrnunding atmosphere. The resulting !me-shaped contratl 

extends for large distances behind an atrcraft (See figures 2 and 

1). Persistent contrails can last for hours while growing to sev

eral kilometers in width and 200 to 400 meters in height 

Contrails spread because of air turhulence crc·ated by the pa~

sage of aircraft, differences 111 wind speed along the flight trad; 

and pos,.ibly through ef!ects of solar heat mg 

What are the ingredients of jet 
fuel, and are they important to 
contrail formation? 

A
. ll jet foe! 1s a hydrocarbon mixture containing small 

;imounts of impunties and addmves All a1rcralt jct 

luel is analyzed for stril:t impunty limns betore use 

The hydrocarbon content of jet fuel proJuces watt:r vapor a~ 

a by-product of combustion Contrails wnuld not lorm behmd 

am:rnft cngmes without the water vapor by-product presrnt 

02 

m exhaust. 

Figure 2 Photogr~1ph o{ two umtr.:nl lype.5- The i.:dntr.u\ cxttrn.ltng at rds:.:. th( 1iru~_1.: t.::. .1·.1 

rvoh1ng perslstent contrail. Sh1.)wn p.1~t ~tb<.wc H b"' ~-hl'lrt-liYed umt1.nl '.""lh11ri -hn:-d r1•n
tr.:uls <:VA(hlTatc ~ocm ;;iher hemg formed due'" l"v' 1.1tm11~phen<. hum1d1tv ... ·.1ndH1t1lh 

The persistent contrail shown here w~s fom1ccl :ll "h>w<r alrnude whnc htdic: ham1d1:) 
\V~L'"' pre~nt Inset Another exampk of ;1 ~hurt-h\'l:d cnntr.1tl -.Pho1(1S J HoL'1..1.:·L 1\iOA'
Aeninorny Laboratory. Boulder. CO) 



overall c:l1m<tte dkct 

Anothn key C<'mpnm:nr 1:; 

rnrhun d1ox1c.Jc (C02 ) 

Cl111S~l(lf1S from die C1llll

busl!t1il Pt 1et fuel 

A uimmnn 1mpunty m J«! 

lrn:I 1s sullur (-0 05'~• h} 

\h'1ght), whJCh cunmbutcs 

lo the lorm:it1011 of ~mall 

p.1rt1cit'S ClllHJ!lllTlg V,lfl

t>lb sulfur species These 

p<trtilk~ can serve :is Siles 

:Pr water droplet bn1wth 

111 1hc ..:xhaust and. d 

1u1cr d1oplt:1s form. the; 

Figure 3 Persistent t omrail" and t nnt1Jil~ l \ t 1h ltlij i.md '.'-fYC,!dmg l!ltl~ urru-. cloud.:. 
Hrn:, th<" humtcht; of rhe ~Hnwsphett" 1s h1glL ~md lhe LPnlr,11! tl't· p~1rt1<.:lr-.. HHH1nue· Hl 

gruw by t,1kmg up WJter from the· surrl)Undwg .HrntY ... pltnc ·1 lir-.,c (i 1nntl1/-. 1..'.\1n1d to1 

!.irge clbt.in(cs .md may l..lst h.H ht'lH' On dtht'r day-.. v.Jwn .lfllln~pherh· hum1d1t~' ii:

hw.:er, the same a1H.:r.1it p ... l..'-~1ges m1gh1 h;n·e kit In" tll t'X<'fl rw ,.._11.11,1d ... {Phnf\! L 
L!wng, Oft1ct ol AtmPsphaic Proi;rnm'. I;" f:l'.\ I 

lncre:iSl~' 111 CO 2 ,md other 

"grccnb<lUSt' /!,·lSC;.' MC 

t'Xpcctrcl ltl w,11 m I ht· 

f(lwcr a1 mosphcrt: :md 

L1rtl1' <;urL1Lc. r\1·ut1c111s 

O\Clilll flP!t'ntl:ll fpr 111flumight lr~cze Ill form ice 

p. tr! 1c!r~ t h.lf n1tnpP:.c· a , ont r.lll Enc 1ugh particles ::ire pre: St: Ill 

111 1 h<' -nrrnundrng :ll!llt>'phcrc. howrvn. that part 1cks itl•nl thl· 

•.:ll\.!.llW at( not requm:d 1, •r contrail !t1rmat1nn There arc IHI k,td 

"'ethylene thhr(lnmk aclcl1t1ves m Jel fuel. Additives currently 

•:s,·cl in il't lueb .ire .11! or:~alllt C(lrnpnunds that m:iy aJs,, cnn

'.lln .1 '111all frKtlnn ol sulfur or mt rogen 

Why are persistent contrails of 
interest to scientists? 

P
l.fol~IL'l1! lt•nlr.ub art: of lnltr<'Sl l'O SCll'lll.ISIS bc:UU'i(' 

lilt') 1ncrl:'a~c· thc cloudines;, llf the :nnw~pherc "!he 

mue,1se happt:n:> 111 1wc1 ways first, pers1stcrn cnnt rails 

..1rc line shapeJ clouds rh .. u would nut have f~mncd m the· 

.1llll<''>phne without tlw pa'ioagc of :in a1rcr:1ft Secondly. pasist

' 1H «H11 r,11!;; oftn1 ,., ,,h ,. :md spread mto cxtcns11\: urrus cloud 

u>lc t th.ll 1-; mdlstmgu1sh.1hlc irorn nacurally occurrmg cloudi

nc" (:;,·,.· F1.t;ure 11 . .\t r1rc<x:m. lt 1s unknc•w11 how much oi tflJ', 

·1H•1c: e>.lt'n<;1vc cloudmc'' would have: ,iccurrcd wllhnut the 

/l·''"·ll~,· ,,f .rn .11n;r.d1 N,11 cnPn~h i-; known ;thou: hPw natural 

d"ud-; l11rm 111 the :trnw<phcrc r,1 :in~wcr thb qucsl!Pn. 

Ch:111~..:' 1n Jtiudincs'> .m· 1rnportant heLausc clouds hdp u111 · 

•11•1thc1cmpcrallJrt' ,1J 1hc· Earths .umospherc. Chan!'.c~ m 

,_l<1ud111c~s 1c~ult111g from human att1vH1es arc 1mponant 

CJ"IC1llg chmall: wa;; recently .1;.,,:c.osed lu he' .ipprt1\1111,tlc'!;· ·1 -'i 

pcru'.nt nf the potentul lrnm :ill hunun ;1ui11t1c" (St.:c Box 1 l. 

Per,,istcnt !me->hapccl cnntr:iil" :lie< st1m:11,:cl tp ''"·n. on al'x:r

,1gc. ahou1 0 I pcrcc111 (,f the L1nh':c ~urLic: (S:n1:'en ,-1.al .. 

!998: sec Figure 4) The c~11rn:11c uses 

• rnercorolog1ul ,malys1s nf a111w5phcr1c hu1rnd11y tu :-pt:ul\ the 

glolxt! cuvcr ,1{ .m 1na-,;;c:s tint ;1rc sulf1cicntiy humid (l,iw 

cnuugh :itm(lo,phenc 1cmpcr.nurc) fin pt:1s1<tnH u1111r:1d~ tci 

form 

• cfat,1 fnim 1992 rt:pt•rlccl ;i111 ui1opa,lf1t1ns10"Pet11\- wlil'n 

and where :111-uJlt fl} 

• an estnnated average fnr :utu.di engine ci1.1ractcnst1cs tlut 

affect cont rail format 1011 

• 'atelltte 1111:1gcs of u:r1:1111 rt:gf(l!l'i ol iht: Earrh 111 which c11n

tratl ct>vcr cm he :.1um;itciy !T:l',bllrnl (St'c' Figure 'i\ 

'lhe h1glws1 peiccntagc' 11l u1v..:r c1u·u11n rc'gll111~ wl!li tltc h1gli

es1 volume of :11r traffic. n.1m~h· tivcr Europe and the Unnt:d 

'! ~' 

bu .tl!<;C they might c11ntr1hu1e f(l long-tam changes 111 the· 

~·.,1111,. d11n.11t' Many ,11hcr hum,m ;ldl\ ltlc~ also have tk· 

nc•lt'flll:il ,if c,1111nh1111n~ "' c!tmate chani:;c Our ch111:itc 
~OF NJT 4(r"f l'.!U'E l~O'f l~O'f 

"'' uhc'' 1111porunt p.1u1nc1cr, such as ;l!f 1,:mpcr.11ur.::. wc.1ther 

p.111c:r11s ,111cl r.11nfall Ch.mgcs in clnnatc may h.ive 1mpc1n;rn1 

1mp:1c1' un n:11ur.1I rcs,imt'l'.S ,md human he,dth. Com r:uls pns

..;1h\,. c:lintllc citccts ar" Pllt: C:•Hnponc:nt ot :w1atu111'; ~.>.p~cted 
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States (See Figure 4) This estimate of contrail cloudiness cover 

does not mclude extensive emus cloudiness that often evolves 

from persistent !me-shaped contrails. Some evidence suggests 

that this additional cirrus cloudiness might actually exceed that 
(,f !me-shaped cloudiness. 

How is contrail coverage 
expected to change in the 
future? 

C
ontrail cLwcr is expected 1,, change m the future if 

changes occur m key factors that affect contrail forma

tion and evolution. Thes.: key factors include aircraft 

cngme technologH?s that affect emissions and conditions m the 

exhaust plume; amounts and locations of air traffic; and back

?,mund atmosphcnc humidity conditions Changes m engmc 

fuel efhc1ency. for example, might changl' the amount of heat 

and water (:ffiltled m the exhaust plume. thereby affecting the 

frequency and geographical cover ol contrails. Changes m air 

!:tell! 

Figure 5 :-; .. uelhte ph~)tograph showing an ex.1mpk ol ({)ntr~uls t'lWtrmg 1..~111 :·.1i 

Eurc1pe on May 4. 1995. The average rnwr m .1 phcvngraph is e'tlmat.:d hy "' ng ,1 

u)mputcr to rtCl)gmzc and mc.J.surc mdiv1Jn.ll l:onn.ul' over gr~ig1 Jph1cJl h'S'' 111"' 

,1f known size Photograph from the Nauorol Occ.rn1c .md A1mn,phcrn 
Adm1mstra11on (NOAA)-12 AVHRR -.itelhte and prc,ceo-;ed bv DLR (.l<1"p1<:d h. '" 
M;mnstcm et al. )9G9) (Reproduced wuh p<'flllbolnn ul DLR) 

traffK rmght also affect persistent contr.ul !ormauon lt is cm· 

rently esumate<l that regions of the atmnsphne with suff1c1cm 

hum1dlty to support the formatwn of persistent cuntrn1ls CO\'..:r 

about 16 percent of the Earth's surface If air traffic m thesr 

rcgwns mcreases m the future, persistent lme-shape<l contr.nl 

Scientific Assessment of the Global 
Atmospheric Effects of Aviation • 

The Intergovernmental Panel on Clunate Change 
(IPCC) was established by the World Meteorological 

Organisat.ion (WMO) and the United Nations 
Environment Programme (UNEP) in 1988 to assess the 

snence, technology. and Sllcioeconomic inkmnati,m 

needed to understand the risk of human-induced cli

mate change. The l 999 lPCC report, "Aviation and the 
Global Atmosphere." (see References) describes current 

knnwledgc regarding aircraft effects on the global 
atmospher.:. The rep,irt was compiled by more than 
100 authol'5 from 18 countries. Technical experts from 
the aviation industry, mciuding airlines and airframe 

and engine manufacturers. worked with atmosphenc 

scientists in creating this repnn. 

fhe repnn considers all gases and particles enutted by 

Jircraft mtn the upper atmosphere It also exammes the 

WMO/OMM 

rnle these gases and particles play m modil~1ng the 
Jtmosphere's chemical properties and initiating the lor

mation ol contrails and cirrus clouds. Chapter ) nf the 
lPCC report provides detailed inlormat1nn ahout cnn
twil formation, occurrence. and persistence. The rcpnn 

also ct1ns1ders how potential changes 111 .1m:r,1lt tcdrnol

,igy; air transport opernt1nns; and the instllUllPnal. 
regulatory, and economic framework might affect em1s
~1ons m the future. It docs not address the effects of 

engine emissions on local air quality near the surl:ice or 
potl'ntial human health effects of engine l'm1ss1L1ns. The 
rcpon notes that significant sc1entihc uncertamty IS 

assouated with aviatwn's predicted inlluenn: Llt1 cli

mate. A report summary ts available from the IPCC 
Web site at <www.ipcc.ch> 
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',,, vr rbere will ab11 IOLIL ,he: OvnalL lxist:d on analys1~ nl cur-

h'lll !IH'lt'<>rnlog1Lai Jata .md on assumplit•ns about future air 
t:allic growth and 1cchnoing1cal atkances, pers1stt·n1 u1r11rail 

''" n 15 ':xpectnl ''' mut·.1sc hcrwccn now and the year 2050. 

Are persistent contrails harmful 
to the public? 

P 
L_-r~t<.lrnt u>ntra1b pose no dirccr threat 111 public health. 

\ll tontrail, .!f<' lm~-,;hapnl clouds lomp<>scd nl 1tc 

jUrl!c i\''i rhl',_,i" I\•'. part1\"lcs l'V<!ptlfilf\' when J.1,:.1! 

J.1111< 1.'>phl'nL· u1nd111,>ns hl'.u>nw dry enough (lt>W enough rda-

11c l1111111d111l rlH 1tc p.1:-11clc~ m umrr.11b dn nut 1c,ich rhe 

[.1nh, '>1.1rL1Lc ht:un'«: 1h,; fall sl,1wlv :md uind1t1<111~ 1n the 

io11t·1 c11t110'>1'ht·n· L:tusc 1,:..:· p;1rtit:ics t1> evapur.llc 

( '':11 r.ul Lt, 1ud111e.'s mnz.h1 cnntnhute ro human-mduced clnnate 

clnng,·. Clrnw..: change 1nay havt'. important impacts on puhlit: 

l1c·.i11~1 .111u crn·1r1inment,1i proreclH'fl 

Do authorities regulate aircraft 
emissions? 

I 
n the United Sratt:s, some aspect~ nf anatton cn11ss1,ms arc: 

regulated 1hrougJ1 the efforts of severa! gllvtrnment ,1gc.:r1ues 

The l.l S Environmental Pr(l!«UJun Ag<'ncy U:PAl. under the 

Clean Air Act (CAAl tit ll/70. has ,~stnhhshed uunmcrc1nl air-

craft .:-ngine exhaust emissions st,mdards liir certain errn!I an1;. 

assnc1ared wllh grnund-lcvd air pPllutt(ln Jc! engine exhaust 

Lonrams, ;1mong other emlltants, Gx1des d rntnigen (NO) and 

hydrocarbons that contribute t1> ,1zone fc1rm<H11rn Jct am:r,1f1 an: 

one of many s11urces 11f these pnllurarn~ 0Z(ll1t' 1s a pnmc 

1ngrcd1ent of smog 111 and nr:ir c1nes and (>thn ;irc:1s t>I the 

country. While EPA estahlishc:, cm1ss1ori:> standards for a1rualt. 

the Fcder,tl A\'liltlon Adm1ni!'>tr,1t1nn lFAAl 1.ii the t; S 

Department of ·1ransonrta1wn \ 0( Hl ad1111n1qt:r> and cnlnn:c;; 

these standards. This dnmest1c framew,1rk for regulatm.~ .mcuft 

engme em1ss1ons is nmre fully dc~n1hcd m Btix 2. Curr1:ntly. 

there are no regulations addressmg cont rails and rlw1r a11110~

phaic effects 

l:i•*.I 
U.S. Environmental Regulatory Framework for Aircraft Engine Emissions 

l hl· Clc<111 \:r .\,1 (C,\r\) dinll" rh<: lJ ~ Emmm

'lh.:lll.d Pn lil'Lilllli \l!_t:ncy \EPA) to t:st.1hlish ;111u,d1 and 

:urn.1lr cngmc .:m1ss1ons standard<; lnr :my air polluu111 

th:\l ,:ould 1c:1scn1.1hly c'ndangn puhlic hc,1lrh .end wd
Luc In J•)l)/' [P.\ aliµ.11td US cm1s~1011s sland,uds (-H) 

Cr-I~ P;1r1 P.7) '' :1 i1 cngmc c:missic>rl'i stand:uds .md r.:c-

' >mrncnck<l rir." 11L1:s i SARPs) prcscnhcd by rhc 
lmcrn,lf11111.tl Ci1 ,j Avur11>n l )1·gat11z.lt11in llC\()) ;• 

lJnJtcd N;i11orb .1~cncy c~1ahlisht:d m J ll44 that dnd
"P·' SA!\Ps tNn_.:, the 1cchmcal ~upp1>rl 1>l member stat<.:' 
.md 1h1 .i11.111011 cl\llllillllllly. I hr lJnircd "1.11r-. i" .m 

,1c.ti1,; rncmhc1 1•1 ICAO's C:Pnin11tlcc or: A\'iati"n 

[n, 11.,nrn.:11 1 ,,I f'1otcu1,1n. which JS rc>pon.s1hlc l11r fur

tl1a dn·cl"pn1c111 oi «ng111c t:nlls,11•ns '1.1mLud~ in 

cs1ahli5htn:~ lJ ':> cm1ss1ons standards. EPA lllll'>I consul! 

with 1he Dcpartn1cnt t1fTran"pon:i1ion 10()1\ IP cn5urc 

,uch rc:gula!l1Hl'' dfcu1vc dares pcrrnit the dcl'dopmenr 

of n:qu1;11c ted1n1>l11,l!v. gn Ill;' dpprt1pri,trt: l'11l'ldcr.H1u11 

lo compliallU' u•SI. II ITllbl .. lb<' umo,ul! \\-ii It I)( i·:· ui11-

canmg .1ircrail safety hc\(>rc pr1>mulgatmg em1s,1nns 

,1andards 

l 1ndcr the CAA DOT I' ri"'Jlclll''hk ltn cnl,irc:ng <;1,1!1-

dard<; l'~tahh<ilh'd hy f PA D()T dclqnrcd cnlon.'('f\h'nl 

rcsp1>ns1b11i1y '''the F1:tk1,d A11.llhHI ,\dm1r1is1r:1111>11 

\FAA) FAA h;i<; hsuccl rq;ul:\1111n, ,1dmmhlt:1mg :md 

cnlt>rcing the c111i_,,1011s ~r<111d.11tls rhar apply ;p civil a1r
pl;111c<. pow.:rcd hy ga;; lllrhm,· ,·ngmL.; FA'\ «n<;11r.:<; 

L'111npli;mcc with these r,·gulatinns hy n-vh.·wmg ,rnd 

appr"1·1ni:: ccrtil1c.11wn IC$1 pbr:,_ pwu:durc" IL'>I 

r.;ppJtc,, and .:nµiih: l'Ill!'.;ipn' c..:r!ilrc:li HH\ lcvd~ ;c," 

more mhlfln:Hion on :t1r.:ralt u111:-s11>ns 1>r r11 JLct;;;, 

EPA'o; or f'AA's ,1irn:tft r,:~1da11c>n~. \ isil !lie A1 utiPn 

Emi$Slons \.\lc'b'ile 111 EPA's (lfflt« ,,f Tr.rn'lport:1l1!ln and 

All' <)ual11y ar <w\\·wcp,1.f.:ov/nt.1q/.1v1alit>n.htrn> 
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For further information 

F
urther suenulk mformat1011 about the effects of atrcraft 

un the upper aLnwsphere can be found m the l 999 LPCC 

report. "Aviation ,md the GIL1bal Atmosphere" \see 

Relerrnces) In lnrmt1110n about .:urcraft and aircraft engine 

cm1ss1ons regulatmns can be found at EPA's aviatwn emissions 

Web site. <wwwcpa gL1v/otaq/aviat10n.htm>. lnlormat1on about 

military aircraft and military space launch activities, and thelf 

atmosphenc and envuonmental effects, can be lound at 

<http://xre604.brooks afmil/safm1q/esoh_issucs.htm>. For 

add1t1onal copies or further infonnauon <HI this fact sheet. 

rnntan the EPA Stratospheric Protect10n H11tlme at 

BOO 296-19% 

Nole: Some images or photos in this fad sheet were provided courtesy 

,>/ 1irhcr msnlutiom or parties and may be protected by copy1ight. 
Penmss1tms regarding those phows or mwges need to be obtained 

from rhc mcl1caraJ souru. 
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CONTRAILS FACTS 

The Air Force operates many aircraft and space systems that are constantly interacting with the 
environment. Atmospheric interactions such as exhaust gases forming contrails, chaff and flares 
deployment that produce smoke, aerial pest or weed control spraying, or in-flight emergency 
fuel releases usually have very minor environmental impacts over a very limited geographical 
area. This site provides basic information and links about contrails, aircraft and space launch 
exhaust emissions. chaff and flares, aerial spraying, in-flight emergency procedures, and related 
topics. 

Aircraft, engines, chaff, and flares can produce a variety of condensation patterns (or contrails), 
exhaust plumes. vapor trails, or smoke patterns. The exhaust emissions produced by aircraft 
and space launch vehicles can produce contrails that look very similar to clouds which can last 
for only a few seconds or as long as several hours. Vapor trails are formed only under certain 
atmospheric conditions and create a visible atmospheric wake similar to a boat propeller in 
water and usually dissipate very rapidly. Chaff and flares produce unique smoke patterns that 
are visibly different than a contrail but have the same color and appearance as a cloud but 
which also typically dissipates very quickly. Aerial spraying for pest or weed control and fire 
suppression are the only Air Force activities which involve aircraft intentionally spraying 
cl1emical compounds (insecticides, herbicides, fire retardants, oil dispersants). In the case of an 
in-flight emergency, jet fuel may be released to lighten the landing weight and minimize the risk 
of fire if the aircraft should crash. 

Background 

The US military has played a significant historical role in the development of aircraft and space 
launch vehicles, airspace management, environmental management. and public land 
management procedures. In the earliest years of aviation and rocketry and up througt1 the late 
1980s, the military owned and operated the majority of the United States aircraft and space 
launch fleets. Since the end of the 1991 Persian Gulf War. the USAF has been in a drawdown 
and restructuring mode. In 1990, there were approximately 9,059 aircraft in the Air Force 
inventory and approximately 6, 126 aircraft in 2000. Of the approximately 6,228 aircraft in the 
USAF fleet in 1998, 4,447 were assigned to active duty Air Force installations and 1,781 were 
assigned to Guard and Reserve units. usually co-located at municipal airports. For a more 
detailed discussion on the changing nature of military and civilian aviation. see A Review Of 
Military Aviation And Space Issues at http://www.felsef.org/dec99.htm. 

In the 1980s, commercial airline passenger 
service and satellite telecommunication growth 
resulted in an increase in civil aircraft and 
space booster fleets with numbers almost 
equivalent to the military (total of all services). 
Future projections for the next 15 years 
indicate that commercial aviation and space 
launch fleets will become larger than the 
military fleet. 

The civil aviation fleet is projected to grow from 
12,281 aircraft in 1997 to 25,998 in 2017. The 
assumptions on growth rates and types of 



aircraft are dependent on many changes in air traffic control, airspace management. and 
economic growth, but the general trend for civil aviation is increasing capacity by adding more 
frequent flights with smaller regional jets. 

Aircraft fly along specific routes and corridors called the National Airspace System (NAS). The 
NAS is comprised of the air navigation routes and infrastructure across the United States that 
supports approximately 60,000 daily flights of commercial, general aviation, and military flights. 
The FAA is the lead federal agency charged with the operations and maintenance of the NAS. 
They manage over 5-million square miles of land routes and 23-million square miles of oceanic 
routes. The FAA must balance the safety and efficiency of the NAS on a daily basis. Many 
agencies and organizations are involved with the National Airspace System for a variety of 
purposes: civil air carriers, general aviation, military services, and research organizations. A 
typical snapshot of daily aircraft operations in the United States is shown below. 

In the last ten years, there has been tremendous growth in the number of aircraft operated 
around the world. The majority of aircraft seen overhead are civilian flights, particularly near 
large cities. For a more detailed description of the NAS, see A Review Of Military Aviation And 
Space Issues: Aerospace And Airspace (Part II) at http://www.felsef.org/janOO.htm. 

Condensation Trails ("contrails") 
from Aircraft Engine Exhaust 

Contrails (short for "condensation 
trails") are line-shaped clouds 
sometimes produced by aircraft 
engine exhaust. The combination of 
high humidity and low temperatures 
that often exists at aircraft cruise 
altitudes allows the formation of 
contrails. Contrails are composed 
primarily of water (in the form of ice 
crystals) and do not pose health 
risks to humans. Contrails have 
been a normal effect of aviation 
since its earliest days. Depending 
on the temperature and the amount 
of moisture in the air at the aircraft 
altitude, contrails can either 
evaporate quickly or they can persist and grow. Engine exhaust produces only a small portion of 
the water that forms ice in persistent contrails. Persistent contrails are mainly composed of 
water naturally present along the aircraft flight path. 

Aircraft engines emit water vapor, carbon dioxide (C02), small amounts of nitrogen oxides 
(NOx), hydrocarbons, carbon monoxide, sulfur gases, and soot and metal particles formed by 
the high-temperature combustion of jet fuel during flight. Of these emittants, only water vapor is 
necessary for contrail formation. Sulfur gases are also of potential interest because they lead to 
the formation of small particles. Particles suitable for water droplet formation are necessary for 
contrail formation. Initial contrail particles, however, can either be already present in the 
atmosphere or formed in the exhaust gas. All other engine emissions are considered 
nonessential to contrail formation. 



For a contrail to form, suitable 
conditions must occur immediately 
behind a jet engine in the expanding 
engine exhaust plume. A contrail will 
form if, as the exhaust gases cool 
and mix with surrounding air, the 
humidity becomes high enough (or. 
equivalently, the air temperature 
becomes low enough) for liquid 
water to condense on particles and 
form liquid droplets. If the local air is 
cold enough, these newly formed 
droplets then freeze and form ice 
particles that make up a contrail. 
Because the basic processes are 

very well understood, contrail formation for a given aircraft flight can be accurately predicted if 
atmospheric temperature and humidity conditions are known. 

After the initial formation of ice, a 
contrail evolves in one of two ways. 
If the humidity is low, the contrail will 
be short-lived. Newly formed ice 
particles will quickly evaporate. The 
resulting contrail will extend only a 
short distance behind the aircraft. If 
the humidity is high, the contrail will 
be persistent. Newly formed ice 
particles will continue to grow in size 
by taking water from the surrounding 
atmosphere. The resulting line
shaped contrail extends for large 
distances behind an aircraft. 
Persistent contrails can last for 
hours while growing to several 
kilometers in width and 200 to 400 
meters in height. Contrails spread 
because of air turbulence created by 
the passage of aircraft, differences 
in wind speed along the flight track, 
and possibly through effects of solar 
heating. 

Thus, the surrounding atmosphere's 
conditions determine to a large 
extent whether or not a contrail will 
form after an aircraft's passage, and 
how it evolves. Other factors that 
influence contrail formation include 
engine fuel efficiency, which affects 
the amount of heat and water 
emitted in the exhaust plume. 



Contrails become visible roughly about a wingspan distance behind the aircraft. Contrails can 
be formed by propeller or jet turbine powered aircraft. During WWII, large formations of bombers 
left strikingly remarkable contrail formations. Typical contrails are shown below. 

The contrails formed by the exhaust at high altitude are typically white and very similar to cirrus 
clouds. As the exhaust gases expand and mix with the atmosphere, the contrail diffuses and 
spreads. It is very difficult to distinguish aged contrails from cirrus clouds. It is very difficult to 
distinguish aged contrails from cirrus clouds. At sunsets, these contrails can be visibly eye
catching and striking as they reflect the blue, yellow, and red spectrum of the reflected sunlight. 

Persistent contrails are of interest to 
scientists because they affect the 
cloudiness of the atmosphere. 
Scientists in the United States, 
Europe, and elsewhere have studied 
contrail formation, occurrence, and 
persistence, and research efforts on 
these topics continue. Shown below 
is a photo taken from the research 
aircraft Falcon of the German 
Aerospace Center (Deutsches 
Zentrum fh r Luft- und Raumfahrt 
(DLR) at about flight level 33,300 
feet of an Airbus A340 with contrails 
(left) and a Boeing 707 without 
contrails (right). This illustrates a 
scientific effort to evaluate the 
effects of different engine 
characteristics on contrail formation. 

The Air Force uses a Boeing 707 airframe for the KC-135 refueling and E-3 AWACS aircraft. 
The KC-135 fleet is in the process of upgrading to newer engines which produce fewer 
emissions and noise.Scientific research on contrails was recently summarized by an 
international group of experts. This summary can be found in Chapter 3 of the report, "Aviation 
and the Global Atmosphere," published in 1999 by Cambridge University Press for the 
Intergovernmental Panel on Climate Change (IPCC). The report describes current knowledge 
regarding the effects of aircraft emissions on the global atmosphere. The full report is available 
from Cambridge University Press and a summary of this report is at www.ipcc.ch. 

Wingtip Condensation Trails 



A different type of contrail or condensation trail is caused when a wing surface or winglet causes 
a cavitation of air in very humid conditions. This results in a unique vapor trail that is not formed 
due to exhaust gases The next time you fly in a commercial aircraft througt1 a rain cloud, look 
for the vapor trails that form over and around the wing. Typical fighter wingtip contrails are 
shown below. 

Exhaust Gases and Emissions 

Often, military aircraft can be seen taking off with a black smoke appearing from the engines. 
This smoke is mainly soot particles, similar to diesel engines. Commercial aircraft also produce 
the same type of soot particles, but usually not to the same degree as military aircraft. This 1s for 
two reasons: the type of fuel and the type of engines. 

Most military aircraft use JP-8 jet fuel which is a blend of commercial Jet Aviation Fuel -1 (or Jet 
A-1} with three extra additives. The additives are used to control ice formation. control biogrowth 
(molds and slimes), and inhibit corrosion. The military uses these additives because of the 
unique environments the military operates in, the type of self-sealing fuel tanks used, and the 
type of metals. plastics, and sealant used on military aircraft. Several specialized aircraft like the 
SR-71 and U-2 use different fuels than JP-8, but are developed from the same base stock. 
Fuels research is always ongoing. The newest fuel being brought into production is JP-8+100. 
Dubbed JP-8+100 because the additive package can increase the thermal stability of military 
fuel by 100 degrees Fahrenheit, the improved fuel helps prevent gums and deposits that can 
foul fuel lines. 

Military engines are also designed with different performance characteristics than commercial 
aircraft. Military aircraft and engines also tend to be older and less efficient than commercial 
aircraft and produce more emissions. Engines are optimized for fuel consumption and power 
rates at a particular cruising altitude. At take-off. the engines are usually very inefficient and 
produce more emissions than when at the optimal cruising altitude. Older military aircraft like the 
B-52 and C-130 can leave a black smoke exhaust even at cruising altitude, while aircraft like the 
KC-135R with new engines produce an invisible exhaust plume. Typical pictures of aircraft 
exhaust emission are shown below. 

Space launch vehicles and missiles produce a different type of exhaust than aircraft. The 
propulsion system on military rockets and missiles is usually made of solid rocket fuel. Missiles 
and rockets produce smoke plumes as a result of the solid fuel burning. The hot gases escaping 
from the motor can also create contrails, but the smoke and contrail combine to form a single 
exhaust plume. For more information on Air Force propulsion and fuels programs, see the Air 
Force Research Laboratory Propulsion Directorate at http://www.pr.afrl.af.mil/. 



Chaff and Flares 

Chaff and flares are defensive counter measures used on aircraft to confuse radar and heat 
seeking missiles. Chaff is used as a decoy for radar seeking missiles and is made of glass 
silicate fibers with an aluminum coating. The fibers are approximately 60% glass fiber and 40% 
aluminum by weight. The typical Air Force RR-188 chaff bundle contains about 150 g of chaff or 
about 5 million fibers. The fibers are 25 microns in diameter and typically 1 to 2 cm in length. In 
1997, the Air Force used about 1.8 million bundles worldwide. 

The amount of chaff released worldwide by all of the services is approximately 500 tons per 
year. Chaff falls to the earth at a settling velocity of approximately 30 cm per second. 
Atmospheric residence times range from 10 minutes for the majority of chaff released at 100 m 
to approximately 10 hours for chaff released at 10,000 feet. Chaff fibers experience little 
breakup before reaching the ground. 

After the chaff is ejected from the aircraft and into the aircraft slipstream, the chaff packages 
burst open and the fibers scatter to form a radar-reflective cloud called a chaff corridor. Each 
chaff package is designed to simulate an aircraft. Several aircraft can create a chaff curtain, 
consisting of thousands of false targets, which confuse the radar guidance package on a missile 
so they are unable to locate the real targets within the chaff cloud. 

Virtually all chaff fibers are 10-100 times larger than PM10 and PM2.5, the air particulates of 
concern for public health. The primary fiber size is usually too large to be inhaled by livestock. 
but if they are inhaled they do not penetrate far into the respiratory system and can be easily 
cleared out. The possible nutritional effects due to chaff ingestion and the risk is minimal to nil 
for both humans and livestock, considering the chemical composition of chaff (essentially 
identical to soil) and low chaff loading on the environment. Chaff decomposing in water has no 
adverse impacts on water chemistry or aquatic life. 

Flares are of two types: decoy flares that protect aircraft from infrared missiles, and ground 
illumination flares. Decoy flares are typically made of magnesium that burns white-hot and are 
designed to defeat a missile's infrared (IR) tracking capability. The intense heat of the 



pyrotechnic candle consumes the flare t1ousing. Common aerial flares are: ALA-17/B, M-206, 
MJU-2, MJU-7 A/B. MJU-10/8, MJU-23/B, and RR-119. 

Ground illumination flares, are designed to descend by parachute and provide up to 30 minutes 
of illumination of ground targets or activities. Typical flares are the LUU-1, LLU-5, and LLU-28. 
A typical LLU-28 sectional is shown below. 

The ground illumination flare enhances a pilot's ability to see targets while using Night Vision 
Goggles (NVGs}. Flares burn at uneven rates and fluctuate in brightness and are not used as 
frequently as in the past as the intense light interferes with the newer NVGs more sensitive 
sensors. 

The composition and materials of flares used by the military are similar to standard flares used 
for aerial, highway and marine purposes. (Skyline). While unburned decoy flares falling from 
high altitude could be dangerous, flares are designed to burn up during the descent (even the 
aluminum casing is burned). 

Chaff and flares are deployed on most Air Force aircraft from a common MJ U-11 Chaff/Flare 
magazine that is integrated with the warning receiver (a device that alerts the aircraft a missile 
has locked onto the aircraft). The magazine has a capacity of 30 RR-188 or 30 M-206 flares. 

A very t11orougl1 independent description of military systems, equipment, and capabilities is 
published by the American Federation of Scientists. 

Typical chaff and flare deployments and patterns are shown in the following pictures. 



Aerial Spraying 

There are some specific uses of commercial, private, and military aviation where chemicals are 
introduced in the atmosphere. The most common association of aerial chemical release is 
spraying for insects. either as crop dusting or mosquito prevention measures. These activities 
are typically performed at low altitude levels and produce a mist spray that drops to the earth's 
surface. 

The only unit in the Air Force capable of aerial 
spray operations to control disease-carrying pests 
and insects is the AFRC's 910th Airlift Wing, 
Youngstown-Warren Air Reserve Station, Ohio 
(http://www.afrc.af.mil/units/91 Oaw/default.htm) 
The aerial spray mission uses four specially 
configured C-130 Hercules shown below. Aerial 
spraying enables large parcels of land or water to 
be treated safely, quickly, accurately, and cheaply. 
This is the only fixed wing aerial-spray capability in 
the Department of Defense. 



The mission started back in World War II. when legions of American Gls fell victim to malaria 
and dengue fever, diseases spread by mosquitoes. The mission was taken over from the active 
force in 1973. Although most of the unit's missions are initiated by the Department of Defense, 
its services are also requested by local, state and other federal agencies and coordinated the 
Center for Disease Control. The most common missions flown are for mosquito, sand flea and 
weed control. Several states have also requested support to combat grasshoppers and locusts. 
Aerial spray missions have been flown in Puerto Rico, Panama. Guam and the Azores. 

The chemical compounds used for mosquito control are EPA controlled and the Air Force uses 
two primary brands; Dibrom and Anvil 10+10. Dibrom is manufactured by AMVAC Chemical 
Corporation and is classified as a Naled compound. Naled is an organophosphate insecticide 
that has been in use since 1959. It is used primarily for controlling adult mosquitoes but is also 
used on food and food crops, greenhouses and pet flea collars. Naled is applied using Ultra
Low Volume sprayers which dispense very fine aerosol droplets which kills the adult mosquito 
on contact. Naled is applies at a maximum aerial spray rate of 0.8 ounces of active ingredient 
per acre. Anvil 10+10 is manufactured by Clarke Mosquito Control Products, Inc and is a 
Sumithren, also known as a Synergized Synthetic Pyrethoid. Anvil 10+10 is applied using Ultra
Low Volume sprayers at a maximum aerial spray rate of 0.62 ounces of active ingredient per 
acre. 

The chemical compounds used for herbicide weed control are EPA controlled and the Air Force 
uses Dupont Krovar I OF and Dow Agro Sciences Tordon K. Krovar I OF comes in granular 
form. is mixed with water and applied as an aerosol to control annual weeds at a rate of 4-6 
pounds mixed with 40-100 gallons of water per acre. Tordon K is used as a herbicide to control 
broadleaf weeds. woody plants, and vines on non-crop areas such as forest planting sites. 
industrial manufacturing sites, rights-of-way such as electrical power lines. communications 
lines. pipelines. roadsides. railroads, and wildlife openings. Tordon K is applied at a maximum of 
2 quarts per acre. 

The 910th Airlift Wing has formed an Oil Dispersant Working Group, and is working with 
industry and government agencies to test aerial spray methods of controlling major offshore oil 
spills in coastal waters of the United States. The unit has six Modular Aerial Spray Systems 
(MASS) and four aircraft modified to accept the MAAS. Each MASS has a 2,000 gallon capacity 
and flow rate are set at 232 gallons per minute. The aircraft flies at 200 Knots Ground Speed at 
about 100 feet which covers a swath width of 100 feet for an average application rate of flow 
rate of 5 gallons per acre (variable 3-15 gallons per acre). Total spray-on time for 2, 000 gallons 
lasts about 8 minutes and 30 seconds. 



Photographs which show military aircraft with sprays corning from unusual locations on the 
aircraft are usually re-touched photos (a process that is easy to create using common computer 
programs). 

Cloud Seeding and Fire Suppression 

For a number of years commercial companies 
have been involved in cloud seeding and fire 
suppression measures. Cloud seeding 
requires the release of chemicals in the 
atmosphere in an effort to have water crystals 

attach themselves and become heavy enough to produce rain. The Air Force does not have a 
cloud seeding capability. 

Fire suppression involves dumping chemicals onto a 
fire using cargo-type aircraft or helicopters. The 731 st 
Airlift Squadron assigned to the 302nd Airlift Wing, 
Peterson Air Force Base, CO., is trained in the use of 
modular airborne fire fighting systems that help 
firefighting efforts of the U.S. Forest Service by 
dropping retardant chemicals directly onto fires. The 
unit's C-130s are loaded with a system designed to 
airdrop fire-retardant chemicals used in fighting forest ,._...n:'. ·• {:_.. 

fires and fertilizing the forest to generate quick ''11t-.;,..'ftl '• 
regrowth. The 302nd AW has conducted firefighting response in Colorado. California, Oregon 
and Idaho. 

U.S. forest fires generally occur in desolate, almost 
inaccessible geographical areas. The U.S. Forest 
Service turned to air power to help its ground fire 
fighting units quickly contain and suppress these fires. 
Over the years, the forest service has developed a 
highly effective air-attack organization and air tanker 
fleet to deal with the forest fire emergency. 

In 1970, however, numerous catastrophic forest fires 
erupted in southern California, severely overloading the 

air tanker fleet's ability to cope with them all. This led to several U.S. Congressmen requesting 
the U.S. Air Force help the forest service by making military aircraft available as a back-up 
measure. This in turn led to the development of the Modular Airborne Fire Fighting System 
(MAFFS). The system is designed to quickly adapt military C-130 aircraft from a military role to 
a fire-suppression role. 

Since 1974, the U.S. Air Force Reserve and Air National Guard units 
strategically located near high-incident forest fire areas have been 
equipped with these MAFFS units, and have sent selected aircrews to 
the aircrew training school for instruction in forest service air operations 
and procedures. 

The MAFFS System is a modular, reusable airborne system for 
deploying water and fire retardant chemicals from aircraft in flight. It 



consists of seven airborne modules and one ground air compressor module. The system can be 
loaded on a C-130 aircraft in two hours, and filled with retardant and compressed air in 15 to 20 
minutes. The system is self-contained and requires no aircraft modifications. Each system 
weighs 10,500 pounds empty, and has a capacity of 2,700 gallons. 

The entire load of retardant is discharged over a fire in 6 to 8 seconds. 

Other AFRC aircraft shuttle Forest Service personnel and equipment to fire areas when the 
emergency requires a swift deployment to the fire line. This increased mobility allows more 
efficient use of Forest Service resources. 

In-flight Emergency Fuel Release 

Another common. but infrequent, procedure is the release. or venting, of fuel as a safety 
measure. If an in-flight emergency (IFE) is declared, a pilot will want to land the aircraft with as 
light a load as possible to prevent the possibility of damaging the aircraft and/or causing a fuel 
leak on landing. In order to lighten the fuel load a pilot can continue to fly until the fuel is burned 
or vent the fuel into the atmosphere. Fuel that is released, or vented, typically atomizes into a 
fine spray as it is released and typically evaporates before it reaches the ground. JP-8 jet fuel 
released at low altitudes appears as a fine mist and may not volatilize before reaching the 
ground surface. The release of fuel does not produce a contrail and appears more like a smoke 
pattern that dissipates quickly. 

The "Chemtrail" Hoax 

A hoax that has been around since 1996 accuses the Air Force of being involved in spraying the 
US population witt1 mysterious substances and show various Air Force aircraft "releasing 
sprays" or generating unusual contrail patterns. Several authors cite an Air University research 
paper titled "Weather as a Force Multiplier: Owning the Weather in 2025" 
(http://wwwau.af.mil/au/database/research/ay1996/acsc/96-025ag.htm) that suggests the Air 
Force is conducting weather modification experiments. The purpose of that paper was part of a 
thesis to outline a strategy for the use of a future weather modification system to achieve 
military objectives and it does not reflect current military policy, practice. or capability. 

The Air Force's policy is to observe and forecast the weather. The Air Force is focused on 
observing and forecasting the weather so the information can be used to support military 
operations. The Air Force is not conducting any weather modification experiments or programs 
and has no plans to do so in the future. 

The "Chemtrail" hoax has been investigated and refuted by many established and accredited 
universities, scientific organizations. and major media publications. 

Claims and Facts 

Claim: Long-lasting contrails are something new and they have abnormal characteristics. 

Fact: Contrails can remain visible for very long periods of time with the lifetime a function of the 
temperature, humidity, winds. and aircraft exhaust characteristics. Contrails can form many 
shapes as they are dispersed by horizontal and vertical wind shear. Sunlight refracted or 
reflected from contrails can produce vibrant and eye-catching colors and patterns. Observation 
and scientific analysis of contrails and their duration date back to at least 1953. 



Claim: Grid patterns of contrails in the sky are evidence of a systematic spraying operation. 

Fact: The National Airspace System of the United States is orientated in an east-west and 
north-south grid with aircraft flying at designated 2000 foot increments of elevation. Contrails 
formed by aircraft may appear to form a grid as the winds disperse the contrails. More contrails 
are seen in recent years due to the growth in the civil aviation market. The FAA is responsible 
for the NAS and Air Force aircraft operate under the same rules and procedures as civilian 
aircraft when using the NAS. 

Claim: There are reported outbreaks of illness after the appearance of "Chemtrails" 

Fact: There is no such thing as a "Cherntrail". Contrails are safe and are a natural 
phenomenon. They pose no health hazard of any kind. If there are massive outbreaks of 
illnesses, your local health department should be able to tell you if it is an abnormal event. Local 
health departments generally network together when they start seeing problems. If there is a 
problem, the CDC will get involved. 

Claim: Samples taken have shown the presence of the "DOD patented" bacteria pseudomonas 
fluorescens. 

Fact: The bacteria claimed to be DOD developed and patented is actually a common, naturally 
occurring bacteria. The U.S. Patent Office (www.uspto.gov} lists 181 patents involving 
pseudomonas fluorescens, none of which are held by DOD. 

Links to Related Sites 

• FAA Office of Aviation Research - http://research.faa.gov/aar/ 
• FAA Office of Environment and Energy - http://aee.hq.faa.gov/ 
• DOT Bureau of Transportation Statistics - http://www.bts.gov/ 
• Center For Disease Control and Prevention - http:llwww.cdc.gov/ 
• EPA Office of Pesticide Programs - http://www.epa.gov/pesticides 
• International Civil Aviation Organization - http://www.icao.int/ 
• Air Transport Association - http://www.air-transport.org/ 
• Aerospace Industries Association - http://www.aia-aerospace.org/ 
• Federation of American Scientists - http://www.fas.org/index.html 
• General Electric Aircraft Engines - http://www.geae.net/ 
• Pratt and Whitney Aircraft Engines - http://www.pratt-whitney.com/engines/ 
• Rolls-Royce Aircraft Engines - http://194.128.225.11/defence/milp001.htm 
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Layman's Library 

Contrails - Contrails, or condensation trails, are "streaks of condensed water vapor created in 
the air by an airplane or rocket at high altitudes."(Webster's Dictionary). Contrails are the result 
of normal emissions of water vapor from jet engines. At high altitudes, water vapor condenses 
and turns into a visible cloud. Contrails form when hot humid air from jet engines mixes with the 
surrounding air in the atmosphere which is drier and colder. The mixing is a result of turbulence 
generated by the jet engine exhaust. The water vapor in the jet exhaust then condenses and 
forms a cloud. The rate at which contrails dissipate is entirely dependent upon weather 
conditions and altitude_ If the atmosphere is near saturation, the contrail may exist for some 
time. Conversely, if the atmosphere is dry. the contrail will dissipate quickly. 

Contrail Grid Patterns - Numerous contrails are usually over "air routes", or highways in the 
sky. Aircraft fly in all different directions at any time, and numerous contrails may seem to 
"crisscross". Although contrails may appear to cross, the trails can actually be from planes 
separated by significant altitude and time. 

Chaff - Chaff are small bundles of aluminum coated fibers that create a large radar reflection. A 
radar seeking missile is unable to distinguish an aircraft from the chaff and loses the lock on the 
aircraft. 

Chemtrails - Chemtrails is a term coined to suggest contrails are formed by something other 
than a natural process of engine exhaust hitting the cold air in the atmosphere. 

Ethylene dibromide - Ethylene dibromide, or EDS, is a pesticide that was used commercially 
before being banned by the Environmental Protection Agency in 1983. During WW II, EDS was 
used as an additive in aviation gasoline to help stop lead in the aviation gasoline from plating 
out on valves. Jet fuels, including JP-8 have never contained EDB. Soil samples showing the 
presence of EDS are most likely residuals from previous use as a pesticide. Webster's 
dictionary definition of EOB: ": a colorless toxic liquid compound C2H4Br2 that is used chiefly as 
a fuel additive in leaded gasolines, that has been found to be strongly carcinogenic in laboratory 



animals, and that was used formerly in the U.S. as an agricultural pesticide -- abbreviation 
EDB." 

JP-8 Jet Fuel - JP-8 jet fuel consists of kerosene, a petroleum distillate fraction purchased to 
specification. The specification requires that the fuel producer meet a range of chemical and 
physical properties to ensure proper aircraft operation. Fuel additives are allowed, but are highly 
controlled. Additives include antioxidants, metal deactivators, corrosion inhibitors. fuel system 
icing inhibitor, and a static dissipater additive. 

Rocket Exhaust - The exhaust plume generated by solid or liquid fueled rockets. Solid rocket 
motors are usually made of ammonium perchlorate and typically create light colored exhaust 
emissions. The exhaust is mainly carbon dioxide and water, but may also have high levels of 
hydrochloric acid formed, but which disperses rapidly. Liquid fuel rockets are generally kerosene 
and Liquid Oxygen (LOX) and produce an exhaust. which is darker and similar to aircraft 
exhaust. The exhaust is primarily carbon dioxide and water, but may contain nitrous oxides, 
sulfides, and soot particles. 

Stratospheric Ozone - The ozone formed in the upper atmosphere through the interaction of 
the sun's energy and oxygen and which provides the natural shielding effect for the earth from 
UV rays. This ozone layer is susceptible to destruction by chlorinated compounds and is 
generally associated with the ozone hole over the Antarctic. Ozone in the lower atmosphere and 
ground level is generally a by-product of motor vehicle fuel combustion that forms NOx as a 
precursor which then forms ozone. This ozone is often seen as smog in most major cities. 

Vapor Trails - The trail formed behind an aircraft as result of air flowing over a surface which 
creates a cavity in the air. similar to a boat propeller in water. 




